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GENERAL INFORMATION 


HOTEL HEADQUARTERS 
VAN CURLER HOTEL 


MEETING PLACE 
PHYSICS BUILDING—UNION COLLEGE 
Registration and headquarters, Physics Building, Union College. 


EXHIBIT 


Manufacturers’ and Dealers’ Display of Optical instruments and 
apparatus. 


Physics Building—throughout the session. 


ENTERTAINMENT 


The local committee is providing a special program for visiting 
ladies. This will probably include, among other items, an automobile 
trip to Saratoga Springs. 


HOTEL RATES 
The Van Curler 
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MAKE HOTEL RESERVATIONS DIRECT BY LETTER 











CONDENSED PROGRAM 
All Sessions in the Physics Building, Union College. 


THURSDAY, October 20. 


9:00 A. M. Registration, Physics Building. 

9:30 A. M. Reading of papers, Lecture Room. 

11:30 A. M. Exhibit of Kinegraphone at the State Theater. 

1:00 P. M. Complementary Luncheon; Building 48, General 
Electric Co. 

2:00-5:00 p.m. Tour of Inspection of the Laboratory and Factories 
of The General Electric Co. 

7:30 P. M. Exhibit of Optical Instruments and Apparatus, 
Physics Building, Union College. 

8:30 P. M. Invited address by Dr. K. S. Lashley on “Cerebral 
Mechanism in Vision.”” Physics Lecture Room. 


FRIDAY, October 21. 


10:00 A. M. Reading of papers. 

1:00 Pp. M. *Luncheon at Union College Dining Room. 

2:30 P. M. Invited paper by Dr. C. G. Abbot on “Optics, The 
Key of Astronomy.” 

3:30 P. M. Business meeting. 

Presidential Address of the Retiring President, 

Dr. W. E. Forsythe, on “Radiation from Heated 
Oxides.” 

6:30 P. M. Banquet at the Hotel Van Curler. 


SATURDAY, October 22. 
10:00 A. M. Reading of papers. 


(NO SESSION IS SCHEDULED FOR SATURDAY AFTERNOON) 


* Luncheon tickets ($1.00) should be obtained at the registration desk in the Physics 
Building before 10 a. m. Friday. 








THURSDAY, October 20, Morning Session 
9:30 a. m. Physics Lecture Room—Union College 


1. Deane B. Judd Bureau of Stand. rds 


SATURATION OF CoLoRS DETERMINED FROM THE VISUAL RESPONSE FUNCTIONS 


It has been discovered empirically from hue discrimination data that the discrimin:| ive 
difference, or differences in “sensation,” between many pairs of colors is proportional » ith 
good approximation to the difference in their r-codrdinates, or to the difference in ‘)cir 
g-coérdinates, whichever difference is the greater. This paper extends to saturation differ: 
the law which holds for hue differences, and intends to show how successful is this law in 
representing saturation differences. 

If it be agreed that the “saturation” (S) of the color (r, g, b) is to be correctly evaluated 
by the “sensation” difference between that color and “white” (1/3, 1/3, 1/3), we may hope- 
fully (from the hue discrimination law) write: 


S=(c—1/3)/K 
where: c—1/3=the absolute value of r—1/3 or g—1/3, whichever absolute value is greater 
and K =a constant approximately equal to 1/100 if S is expressed in “least perceptible 


differences.” 

The purity of the color (r, g, 6) may readily be calculated from the values of r, g, and 
hence, there exists a way to obtain for any color directly from the visual response functions 
both that color’s purity and a number which we could hope might be its saturation. The 
variation of saturation with colorimetric purity, known as a saturation scale, may thus | 
computed from the visual response functions provided the law, above stated, represents 
saturation differences as well as hue differences. The saturation scale has been experimentall; 
determined for many hues and by a number of observers.? These two scales will be compared. 
A comparison will also be made with the results of Gottlieb’ on sensibility to saturation 
change. 

Bibliography: 
Judd, J.0.S.A. & R.S.L., 13, p. 134; 1926. 
Nutting, J.0.S.A., 4, p. 62; 1920. 
Jones and Lowry, J.0.S.A. & R.S.1., 13, p. 25; 1926 
Judd, J.0.S.A. & R.S.L, 14, p. 470; 1927. 
Gottlieb, Wien. Ber., ITA, 126, p. 1299; 1917 


15 min 
2. Deane B. Judd Bureau of Standards 


SENSIBILITY TO CoLOR CHANGE DETERMINED FROM THE VISUAL RESPONSE 
FUNCTIONS; EXTENSION TO COMPLETE AND PARTIAL DICHROMASY 

It has been demonstrated! that, with normal trichromatic vision, the discriminative 
difference, or difference in “sensation,” between most color pairs is proportional with good 
approximation to the difference in their r-coérdinates or to the difference in their g-co- 
érdinates, whichever difference is the greater. This empiric law, formally stated, is: 

c—c'’=K(E-E’), 

where: E— E’=the “sensation” difference between colors (r, g, 6) and (r’, g’, b’), c—c’= 
the absolute value of r—r’ or g—g’, whichever absolute value is the greater and 


K=a constant approximately equal to 1/100 if E—E’ is expressed in “least 
perceptible differences.” 














is 





In dichromatic vision (the two most common forms of which are protanopy, or red- 
blindness, and deuteranopy, or green-blindness) only two coérdinates are needed for the speci- 
fication of a color,—g and 6 for red-blindness, 7 and b for green-blindness, and r and g for blue- 
blindness or tritanopy. The empiric law, stated above, is formally applicable to dichromasy 
without change. One purpose of this paper is to discover whether the formal solution by this 
law empirically derived from data on trichromats corresponds to the known powers of color 
discriminations exhibited by dichromats.? To this end are compared the formal and experi- 
mental curves for dichromats of (dp/dE)p~o and (dA/dE)»~, as functions of A. (A=dominant 
wave length, p=colorimetric purity.) 

Further, the curve of (dp/dE)»~o against A for normal trichromats, determined by Priest 

and Brickwedde,’ is shown to be much more closely duplicated by the empiric formula if a 
visual mechanism which is four-fifths blue-blind be assumed instead of the normal trichromatic 
mechanism. This suggests the conclusion that the normal fovea is nearly, if not totally 
blue-blind or tritanopic. 
Bibliography: 

Judd, J.0.S.A. & R.S.L., 14, p. 470; 1927; also preceding abstract 

Brodhun, Zs. f. Psych. u. Physiol. d. Sinnesorgane, 3, p. 104; 1892 

Koenig, u. Dieterici, Zs. f. Psych. u. Physiol. d. Sinnesorgane, 4, Section 7, 1892 

Steindler, Wien. Ber., ILA, 115, pp. 39-62; 1906 

Priest and Brickwedde, J.0.S.A. & R.S.1., 13, p. 306; 1926 15 min. 


3. Irwin G. Priest and K. S. Gibson Bureau of Standards 


STANDARDIZING THE RED AND YELLOW LoviBOND GLASSES 


The intent of the Lovibond color scales for each series of glasses (red, yellow, or blue) 

may be expressed by the additivity condition, 

(0): =(Q)s, 
where (YN), and (UN je are the sums of the Lovibond scale numerals attached respectively 
to two combinations of glasses such that: (1) they contain equal numbers of glasses (non- 
selective glass of nearly zero absorption being introduced if needed), and (2) they evoke the 
same color under like conditions. 

Among actual glasses, large deviations from the additivity condition are frequent, as 
are differences between glasses nominally alike. 

The purpose of the present standardization is to establish scales satisfying the additivity 
condition. The procedure has been: 

(1) To accept a given set of glasses, obtained directly from the makers, as establishing 
(implicitly) the unit and the general nature of the scale. 

(2) To derive the unit from these actual glasses. 

(3) To assign the glasses new numerals such that the additivity condition is satisfied. 

This standardization is based upon the spectral transmission of the glasses, and has been 
carried out via the trilinear codrdinates computed on the basis of the “excitations” given by 
the O.S.A. Committee on Colorimetry. We have computed the trilinear codrdinates (r, g, 5), 
the dominant wave length (A), the purity (P), and the sunlight transmission (7). 

The yellow glasses constitute preeminently a saturation scale. At first thought one might 
choose purity as the most suitable variable in terms of which to make the calibration. We 
have found 1/5 to be a more convenient parameter. The correct numeral for a yellow glass is 
found from 1/6, but the values of A and 7 must also fall within certain tolerances. i 

Since they are so used in the oil industry, the red glasses have been calibrated in combina- 
tion with 35-yellow. This combination (35-yellow with variable red) gives preeminently 
a hue scale. The ratio r/g has proved to be the most suitable parameter for calibration purposes. 
The correct numeral for a red glass is found from r/g, but the values of P and T must fall 
within certain tolerances, 











Having established by computation numerals for many glasses covering the scales we 
have checked their additivity by direct comparison of colors (hue and saturation, at equated 
brilliance) in a Martens Photometer. 

Bibliography: 
Gibson and Harris, B. S. Sci. Pap. $47. (Abstract in J.0.S.A. & R.S.1., 12, p. 481; 1926.) 
Report of Colorimetry Committee, J.0.S.A. & R.S.1., August, 1922. 
Priest, J.0.S.A. & R.S.L., 9, pp. 503-520; November, 1924. 
The present paper will appear in full in B. S. Scientific Papers. 25 mi 


4. Irwin G. Priest Bureau of Standarijs 


PRELIMINARY DaTA ON THE LEAST PERCEPTIBLE DIFFERENCE IN DoMINANT WAVE LENGTH 
BY THE METHOD OF RIGHT AND WRONG ANSWERS 

The mere phrase, “least perceptible difference,” is only a nominal definition; so soon as 
one attempts to set such a difference experimentally, to the full significance of the term 
“least,” he feels that he is following a will-o’-the-wisp. In order to state more precisely what 
was to be determined, I proposed some years ago that the problem be attacked by the 
“method of answers” and the results stated in terms of the experimental probability of 
perceiving a given difference.’ A great many years must elapse before comprehensive de- 
finitive data can be compiled by this time-consuming method. In the meantime, fragmentary 
data such as presented herewith may be of interest as indicating the nature of the results to 
be expected, and the very small difference which is perceptible. These data are merely the 
by-product of another investigation (the calibration of Lovibond glasses). The colors viewed 
are evoked not by homogeneous light, but by light of a spectral distribution giving (by com 
putation O.S.A. excitations)* a dominant wave length about 585 my and purity about 0.93 
(Loviboad 35 yellow, 7.6 red.) 


EXPERIMENTAL METHOD AND CONDITIONS 

Observer, with eyes light adapted, but protected from disturbing side lights, views a 6 
circular field, divided vertically in halves, with dark surrounding field. (Martens Photometer). 
Lovibond glasses 35 yellow and 7.6 red’ over exit pupil modify daylight illumination in both 
halves of the field alike, and determine the color for which discrimination is tested. A fractional 
Lovibond red glass inserted by the conducvor of the experiment introduces an increment 
(AA) in dominant wave length in either the right or left half. The observer knows that one 
half or the other has been so changed; but he has no means (other than hue discrimination) 
of knowing which. He matches brightness, himself, and is required to answer “right” or “left” 
in each of 10 or 20 trials. Observers were always urged to report their slightest suspicion even 
if very doubtful. (Only 2 observers out of 30 have absolutely insisted on reporting “matched” 
a few times. In computing results, such “matches” are arbitrarily divided equally between 
“correct” and “incorrect.”) Actual number on right equals actual number on left. 


Detailed Synopsis for Four Approximately Normal Trichromats. 



































Observer Date SA Ciilii\M P (literal) P (fictional) 
D. B. Judd 5-11-27 | 0.2 mp} 20] 0 0 1.0 1.0 
$-11-27 | 0.1 20; 0 0 1.0 1.0 
o@ 927} 0.1 20; 0 0 1.0 1.0 
K. S. Gibson 5-11-27 | 0.2 4) 1 5 0.7| Considering 0.82) By dividing 
5-11-27 | 0.1 10} 2 8 0.5\ only 0.70\ “matches” 
9 927 | 0.1 14; 3 3 0.7| “correct” answers 0.78) equally between 
G. K. Walker 8-26-27 | 0.2 10; 0/0 1.0 1.0 | “correct” and 
8-26-27 | 0.1 7) 3 0 0.7 0.7 | “incorrect.” 
8-26-27 | 0.1 9 1 0 0.9 0.9 
J. O. Riley 9 9-27] 0.1 141 6]|0]{ 0.7) 0.7 
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DaTA FoR DomMINANT WavE LENGTH = 5851 my AND Purtry=0.93+0.01. 


AA is diff. in dom. wave length. C is number of correct answers. J is number of incorrect 
answers. M is number of times observer reported “matched”. P =C+(C+I1+M) is experi- 
mental probability of correct answer. 


Condensed Synopsis for 17 other Observers Selected as Normal by Stilling’s Chart Test 











AA 0.2mp| 0.3 mu | OA 0.2mu} 0.3 mp 
Average P 0.75 | 0.95 | 
Minimum P 0.4 | 0.9 Number of observers obtaining min. P 2 | 9 
Maximum P 1.0 | 1.0 | Number of observers obtaining max.P | 2 8 





(Three observers who read Stilling’s Charts with difficulty obtained slightly lower values of P.) 
The “blind man’s score” (P obtained by pure chance without aid of hue discrimination) =0.5. 


Bibliography: 

Priest, Appendix to B. S. Sci. Pap. 417 and also J.0.S.A. & R.S.L., /, pp. 99-100; 1923. 

Colorimetry Report, J.0.S.A. & R.S.I., Aug., 1922. 

Gibson and Harris, B. S. Sci. Pap. 547, particularly Fig. 9. 

Priest and Judd, J.0.S.A. & R.S.L., 14, pp. 137-138; Feb., 1927. 

Priest, J.0.S.A. & R.S.L., 14, pp. 138-139, Feb., 1927. 

Correction to last reference. Redetermination of spectral transmission of glass B and more reliable direct measure- 
ments of the difference show that the difference in dominant wavelength given as 0.2 my is actually about 0.44 my.) 
10 min. 








FRIDAY, October 21, Morning Session 
10:00 a. m. Physics Lecture Room—Union College 


5. Henry F. Kurtz Bausch & Lomb Optical Company 


ORTHOSTEREOSCOPIC REPRODUCTION UNDER GIVEN MAGNIFICATION, 
OF AN Osject AT A Finite DISTANCE 

“Orthostereoscopic Reproduction” is here intended to convey the idea that the composed 
view received by the observer shall have all dimensions in three coérdinates equal to the 
dimensions measured on the object itself, or that there shall be a constant factor of propor 
ality for three coérdinates between the same dimensions in object and view. “Magnification” 
is the factor of proportionality between the dimensions of object and view. Correct control 
of perspective is essential, and therefore the assumption of a “normal viewing distance” i 
essential. This may be the shortest distance at which comfortable fusion and convergence 
may be accomplished, and for ordinary small objects fifteen inches has been found satisfactory. 

The “normal viewing distance,” the interpupillary distance and the magnification de- 
sired are the three quantities which determine the conditions of the photographic “set-up” 
and the design of the stereoscope. The magnification may lie all in the photographic system, 
all in the stereoscopic system, or may be divided between them. The choice for the distribution 
of the magnification is determined by practical considerations, as for instance grain size, 
desirability of unit size photography for purposes of measurement, etc. Equations for the 
focal length of photographic lenses, lens to object distance, lens to plate distance, lens 
separation, focal length of stereoscope lenses, optical length of stereoscopes, etc., will be given. 


15 mis 


6. Otto Sandvik Kodak Research Laboratories 


Tue DEPENDENCE OF THE RESOLVING POWER OF A PHOTOGRAPHIC MATERIAL 
Upon THE RELATIVE CONTRAST IN THE SUBJECT 

The resolving power of a photographic material may be defined qualitatively as the 
ability to show fine detail in the picture. It is defined numerically as the number of lines and 
spaces per millimeter which it resolves. This definition, however, is rather inadequate since 
resolving power depends on many factors, such as the ratio of the width of the line to the width 
of the space, the color temperature of the light image, or the wave length where monochromatic 
radiation is in question, and the relative contrast in the subject. 

The present paper gives some results of an experimental investigation of the dependence 
of resolving power upon the relative contrast in the test object, where relative contrast is 
defined as the ratio of the photographic intensities of two adjacent small areas to be resolved. 

The method of investigation was to photograph in a reducing camera a series of parallel 
line test objects differing only in relative contrast, and by microscopic examination of the 
developed photographic images to determine the maximum resolving power for the respective 
objects. 

The results show that the resolution changes very rapidly with contrast at low contrast 
values. Thus, with no resolution at unit contrast, the resolving power reaches approximately 
65% of its maximum value for a test object density of 0.5, that is, a transmission through the 
opaque spaces of 31.5% or a relative contrast of 3.17; and 87% of its maximum value when the 
test object density is 1.0, transmission 10% and relative contrast is 10. The maximum value 
of resolving power is reached when the test object has a relative contrast of approximately 
100 to 200. 

The present paper will appear in full in J.0.S.A. & R.S.1. 


15 min. 
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7. Arthur C. Hardy Mass. Institute of Technology 
Frederick W. Cunningham Mass. Institute of Technology 


A RECORDING PHOTOELECTRIC SPECTROPHOTOMETER 


This instrument has been designed primarily for the rapid measurement of the color 
of reflecting surfaces. The specimen to be measured and a piece of magnesium carbonate are 
illuminated from opposite sides of a ribbon filament tungsten lamp. Beams of light from the 
specimen and from the magnesium carbonate are alternately admitted to the slit of the dis- 
persing system. Before reaching the slit, both beams traverse symmetrical paths except that 
one beam is reflected at a second-surface silvered mirror. After passing the slit, both beams 
traverse the same path. A photoelectric cell receives light from a small fraction of the spectrum 
produced by the dispersing system. 

When the two beams are of unequal intensity, an alternating current is generated in the 
photoelectric cell. This current is amplified by pliotrons and rectified by a synchronous 
commutator. The rectified current operates a galvanometer relay which controls a reversing 
motor. This motor controls a diaphragm which varies the illumination on the magnesium 
carbonate, and automatically equalizes the intensities of the two beams. 

A pencil operated from the mechanism controlling the diaphragm draws a trace on a 
rotating drum. The rotation of this drum is used to change the wave length of the light 
admitted to the photoelectric cell. Thus the instrument automatically plots the spectro- 
photometric curve rapidly, and with a precision exceeding that of visual instruments. 

15 min. 


8. Loyd A. Jones Kodak Research Laboratories 
Licut FILTERS FOR THE ISOLATION OF NARROW SPECTRAL REGIONS 


Data are given relative to a series of light filters by means of which relative narrow 
bands of radiation may be isolated. These bands are spaced through the region from 300 to 
900 my. Dyed gelatin, colored glass, and solutions of stable inorganic salts are used in the 
construction of these filters. 


The present paper will appear in full in J.0.S.A. & R.S.I. 
15 min. 


9. J. W. Forrest Bausch & Lomb Optical Company 
A UNIVERSAL SPECTROPHOTOMETER 
The paper will describe a new spectrophotometric arrangement designed to be universal 
in its application. A sphere has been used to provide for the illumination of opaque bodies. 
When measurements on transparent bodies are to be made, the sphere may be replaced by 
a lamp house giving direct illumination. 
With the need of the dye industry in mind an attachment has been designed which 


provides for liquid columns easily and quickly adjustable in length. 
15 min. 


10. Charles Sheard and John M. Ort Mayo Clinic and Mayo Foundation 


Tue ACTION OF ULTRAVIOLET LIGHT ON THE OXIDATION OF SUGARS 


We have found that, under the influence of ultraviolet irradiation, the speed of oxydation 
of certain sugars by means of very dilute oxidants is increased many fold. However, this 
oxidation is not carried to completion either with or without the use of ultraviolet irradiation. 
Our investigations have shown that the portion of the ultraviolet region which is effective in 
accelerating the reaction lies between 253 and 280 my. The effects of quantity of incident 
energy, wave lengths and surface of solution exposed to irradiation will be discussed. 


15 min. 








11. Charles Sheard Mayo Clinic and Mayo Foundation 


Tue Errects or ULTRAVIOLET AND INFRA-RED IRRADIATION ON DEMODEX FOLLICULORUs 

The author will present an account of methods used for differentiating living from dea: 
parasites (Demodex folliculorum). A series of experimental results will be presented showin 
the effects of ultraviolet irradiation, infra-red irradiation and a combination of the two typ« 
of radiation upon demodectic mites. In general, it has been found that irradiation of the para 
sites by ultraviolet light, followed by (or accompanied with) dry heat or infra-red irradiatio: 
causes lethal effects at temperatures considerably below those at which death takes plac: 
normally. The therapeutic effects of ultraviolet irradiation in cases of demodectic mange wil! 
be discussed briefly. 


This present paper will appear in full in Journal of Parasitology. 
15 min. 


12. Charles Sheard and A. Frances Johnson Mayo Clinic and Mayo Foundation 


CHANGES IN SPECTROPHOTOMETRIC REFLECTION CURVES AND IN THE ELECTROMOTIVE 
Forces PRODUCED IN PLANTS BY RADIANT ENERGY 

Spectrophotometric reflection curves from leaves remaining intact with the parent plants 
have been determined by a modification of the Keuffel and Esser color analyzer. By the use 
of selective filters and various infra-red and ultraviolet lamps we have found that infra-red and 
ultraviolet irradiation (wavelengths shorter than 280 my) produce a darkening of living leaves, 
whereas the blue-violet and long wavelength ultraviolet regions cause an increase in the 
percentage of reflected light throughout the whole of the visible spectrum. 

Irradiation of leaves by infra-red and ultraviolet rays produces a decided increase in 
electromotive force, whereas the visible portions of the spectrum have little if any effect. 
The effects of quantity and distribution of incident energy will be presented. 

An attempt will be made to codrdinate these experimental results with data on the 
changes in permeability, as measured by changes in resistance of living leaves, produced by 
various stimuli. 


The present paper will appear in full in Plant Physiology and in the American Journal of Physiology. 


15 min. 

















SATURDAY, October 22, Morning Session 
10:00 a. m. Physics Lecture Room—Union College 


13. Ludwick Silberstein Research Laboratory, Eastman Kodak Company 


REFRACTION OF SKEW Rays BY Prism, TREATED VECTORIALLY 


The incident ray, of any orientation, being represented by the unit vector r, the refracted 
and ultimately emergent ray is expressed by the vector formula r’ = r+ gin + gone (given some 
time ago in “Simplified Method”), where n;, nz are the normals of the two faces of the prism 
and g;, g2 are scalar factors; in obvious notation, g;=cos i;— cos i;’, etc. From this simple 
formula the two angular codrdinates of the emergent in terms of those of the incident ray are 
now most directly deduced. If @ be the inclination of the incident ray to the edge of the prism 
and ¢ the angle between the first face of the prism and the plane through the edge parallel to 
the incident ray, then, for the emergent ray, 6’=@ and, the scalar g, being readily eliminated, 

cos (¢’—«) = cos (¢—«) -&—, 
sin 0 
where ¢ is the refracting angle of the prism. The factor g; is written explicitly in terms of the 
incidence data. The advantages of the vectorial as compared with the usual treatment are 
brought out. The limiting condition, beyond which there is total reflection, is derived and 
discussed. 
Bibliography: 
L. Silberstein, Simplified Method of Tracing Rays, etc., Longmans, London 1918. 
The present paper will appear in full in J.0.S.A. & R.S.L. 
15 min. 


14. Wm. G. Exton, M.D. Laboratory of The Prudential Insurance Company 
of America 


IMPROVED EXTINCTION METHOD OF MEASURING TURBIDITY 


Several instruments designed to measure turbidity by a visual acuity (vanishing point) 
criterion have been previously shown the Society. These function best with a glass target 
having a translucent peripheral field enclosing a circular platinized middle portion with a 
transparent slit in its center. Turbidity is measured by the depth of sample at which the target 
slit vanishes. 

In the later instruments besides the light incident to the target slit and the diffuse incident 
light the turbid sample is also illuminated by Tyndall beam. By integrating light in this way 
a unique compensatory effect is achieved which makes the method a nearly pure measure of 
the obstructance offered by the particles in suspension to the rays of light forming the target 
image. The method is practical for samples of limited quantity and compares favorably with 
existing turbidity methods in range and sensitivity. 

In addition to avoiding all troubles connected with comparison standards by reading the 
sample directly, experience shows the method approximates simple proportionality closer 
and is much less affected by differences in light, color, flocculation and particle size than 
existing methods. In routine work the method has given satisfactory reproducibility in 
many different hands and is remarkably free from disturbances of calibration. 

Bibliography: 
Exton, W. G. Proc. Soc. Amer. Bacter. Dec.; 1921. 
Exton, W.G. Proc. Opt. Soc. Oct. 24, 1922; J. O. S. A., 6, p. 414, 1922. 
Exton, W. G. J.0.S.A., 11, p. 126; 1925 
The present paper will appear in full in J.0.S.A. & R.S.I. 
15 min. 











15. J.B. Austin and F. C. Brickwedde 
Low Temperature Laboratory, Bureau of Standards, Washington, D. 


THE ULTRAVIOLET ABSORPTION SPECTRA OF BENZENE, TOLUENE, AND OrTHO, META A 
PaRA XYLENES AT Low TEMPERATURES 

The ultraviolet absorption spectra to 2300°A have been obtained of (a) liquid benze: 

toluene, and ortho, meta and para xylenes at room temperatures and liquid air temperatur 


and (b) solid benzene, toluene, and ortho, meta and para xylenes and mesitylene at liq: 
hydrogen temperatures. 


) 


The spectra were photographed with a Hilger E2 quartz spectrograph using an und: 
water spark as the source of light. The cell was made by placing two plane quartz plates 
contact and immersing one end in a sample of the compound to be studied, the thickness 
the absorbing layer being that which flowed up between the plates held together by capillar 
attraction. Thicker films produced complete absorption in the region of banded absorptio: 
Absorption was studied at room, liquid air and liquid hydrogen temperatures. For lo 
temperature work the cell was placed in a transparent quartz dewar flask partially filled wit! 
liquid air or liquid hydrogen and the dewar was mounted in front of the slit of the spectrograph 
At liquid air temperatures all the compounds studied are solids. At room temperatures, th: 
liquids show broad diffuse absorption bands extending from about 2400 to 2800 A.U. In th: 
solid state these broad diffuse bands are resolved into a number of narrower and sharper 
bands. Liquid toluene supercooled to liquid air temperatures shows the same absorption as 
the liquid at room temperatures. In the solid state, the lowering of the temperature from 
liquid air to liquid hydrogen temperatures produces further resolutions and greater sharpness. 
At liquid hydrogen temperatures the limits of the absorption bands of benzene, and ortho and 
para xylenes are sharp, whereas, the bands of toluene, meta xylene and mesitylene are diffuse 

Wavelengths of these bands will appear later in the Journal of the Optical Society of 
America. 


The present paper will appear in full in J.0.S.A. & R.S.1. 10 min 


16. Herbert E. Ives and A. L. Johnsrud Bell Telephone Laboratories 


THe THICKNESS OF SPONTANEOUSLY DEPOSITED PHOTOELECTRICALLY 
Active Rusipium Fitms, MEASURED OPTICALLY 
The thickness of the thin photoelectrically active films of rubidium which spontaneously 
deposit on glass and platinum in high vacuum have been studied by observations on the 
phase shift and azimuth of polarization of reflected light. On the basis of computations made in 
accordance with electromagnetic theory, and using newly determined optical constants, it 
appears that these films are of the order of magnitude of one atom thick. 


The present paper will appear in full in J.0.S.A. & R.S.1. 10 min 


17. Frank Gray (Introduced by H. E. Ives) Bell Telephone Laboratories 


Tue Use or A Movinc Beam oF LIGHT To SCAN A SCENE FOR TELEVISION 

The paper is a discussion of a method of scanning employed in a television system. A 
three dimensional subject is scanned directly by a moving beam of light to produce a picture 
current in photoelectric cells. This method permits the use of a very intense transient illumi- 
nation and more than one large aperture photoelectric cell to collect reflected light. These 
two factors give a highly efficient optical system for producing a picture current at a trans- 
mitting station. The image seen at a distant station is the same as if light came out of the 
photoelectric cells to illuminate the subject and a small aperture lens formed an image of 
the subject for transmission. The television system transmits only the spacial] variations of 
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brightness and not the absolute brightness of the view; consequently, an additional steady 
illumination of a subject does not affect the reproduced image. 


(he present paper will appear in full in J.0.S.A. & R.S.I. 20 min. 


18. Arthur Edward Ruark and Harold C. Urey 
Mellon Institute of Industrial Research, University of Pittsburgh and Gulf 
Production Companies, The Johns Hopkins University 


THe Imputse Moment or THE LIGHT QUANTUM 
It is shown that if angular momentum 4/27 is attributed to every light quantum regard- 
‘ss of its state of polarization, the selection principles for the inner quantum number can be 
derived. All cases of emission and absorption in a magnetic or electric field can be explained 
by this hypothesis coupled with the assumption that the amplitudes and phases of a macro- 
scopic radiation field serve only to govern the statistical properties of the aggregate of quanta 
giving rise to the field. E. g., linearly polarized light can be composed of circularly polarized 
quanta if they have appropriate phases. On this basis there should be several kinds of linearly 
polarized light depending upon the positions of the impulse moment vectors of the individual 
quanta with respect to the direction of flight and the plane of polarization. Applications to 
the plane of polarization of resonance radiation are given and experiments to test the theory 
are suggested. 


15 min. 
19. Richard Hamer and Conrad K. Rizer University of Pittsburgh 


THe Errect or SMALL CHANGES AT MODERATE TEMPERATURES ON THE 
ABSORPTION SPECTRUM OF IODINE 

White light from a Nernst glower was passed through different absorption cells containing 
iodine vapor. Absorption spectra for temperatures increasing from 35 to 240°C were taken 
with a Hilger Littrow type quartz spectrograph. For this work two cells of different lengths 
previously exhausted of air and containing iodine vapor were sealed off at about 35°C. Their 
use enabled the effect of changes in the temperature of the iodine at low temperatures and at 
constant density to be studied separately from the effect of the thickness of the absorbing 
column. 

Increase of temperature alone causes a few new bands to develop at the red end of the 
absorption spectrum at about 7000A. Increase of density or depth of absorbing layer causes a 
broadening of the continuous absorption in the blue-green end. Change of temperature 
showed no effect in this latter region. 

These experiments indicate a simple means of studying changes in the vibrational and 
possibly rotational states of iodine undisturbed seriously by the possible presence of the spec- 
trum from atomic iodine. There is thus afforded an interesting glimpse of the effect of the 
development of the higher quantum states of the more highly activated diatomic molecules 
as their average kinetic energy is increased. A simple demonstration of the development of 
these bands in the red is obtained with either an open bulb or a sealed cell containing heated 
iodine vapor placed before a Hilger constant deviation spectroscope. By setting the cross 
hairs on the last visible band at about 40°C the development of 4 or 5 extra bands can be 
readily observed when the temperature is raised to about 180°C. 

Nakamura has recently shown a development of absorption bands in the near neighbor- 
hood of 7000A as the temperature is raised from 140°C to 1000°C at constant vapor pressure. 

The present work indicates that the same development takes place at a much lower 
pressure namely that corresponding to 35° instead of 140°C and for a much smaller range of 
temperature change at moderate temperatures. 

Bibliography: 
G. Nakamura, Memoirs, College Science, Kyoto Imperial University, Series A, Vol. 9, No. 5, p. 315-370; 1926. 
The present paper will appear in full in J.0.S.A. & R.S.I. 15 min, 
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